with current and potential fertility problems (i.e., men with infertility and men with cancer), and their desire for fertility-related social support. This comparison allows us to better understand how threats to men's infertility may affect their mental health.
Comparing Men With Current and Potential Fertility Problems
Recent popular and academic literature has pointed to a variety of environmental and other risk factors that may make certain men more susceptible to infertility (Barnes, 2014) . One known risk to men's infertility is a cancer diagnosis, as many cancer treatments involve chemotherapy and radiation that can permanently impair men's fertility (Caponecchia et al., 2016) . While men's risk of infertility is increasingly being documented (Naz & Kamal, 2017) , little is understood about how men with cancer experience the potential threat to fertility. Furthermore, there is a lack of information about how potential infertility may affect their perceived mental health in comparison to other men with a current diagnosis of infertility. This article considers men with infertility and men with cancer who may be experiencing infertility in terms of perceived mental health and their desire for online fertility-related social support. Previous research in this area did not allow for the comparison of infertile men with other patient populations, as questions related to male infertility were either omitted entirely or focused on the woman or the couple. Addressing men's mental health in relationship to their reproductive health is important as both infertility and adverse mental health outcomes have been shown to threaten men's understanding of themselves as men (Connell, 2005; Courtenay, 2011; Marsiglio, Lohan, & Culley, 2013; Möller-Leimkühler, 2003 ).
Men's Mental Health During Fertility Treatment
The research that has examined the negative impact that a diagnosis of infertility can have on men's mental health, including their levels of depression, often links these negative effects to the failure to achieve masculine norms of procreation (Lund et al., 2009) . One study reported that half of all men diagnosed with infertility experience anxiety (Fisher & Hammarberg, 2012) . While a diagnosis of male-factor infertility negatively impacts men's mental health, men who are members of an infertile couple or have unexplained infertility experience negative mental health outcomes, including increased levels of stress and depression (Peronace et al., 2007) . These negative mental health effects for men experiencing infertility have been partially attributed to the cultural expectation that "good" men are virile, not vulnerable to reproductive harm and should be fathers (Daniels, 2006) . Since a diagnosis of infertility threatens men's ability to achieve these standards of masculinity, men's mental health may be affected (Lund et al., 2009) . It is unknown how their perceived mental health status (i.e., perceived stress and depression) may affect their desire for social support and how their mental health compares to that of men with other chronic conditions like cancer.
Masculinity, Cancer, and the Potential for Infertility
A diagnosis of cancer negatively affects men's mental health (e.g., perceived stress and depression), not only because of the seriousness of the diagnosis, but also because of the impact that cancer has on one's identity (Chapple & Ziebland, 2002) . Research on men's experiences with cancer reveals that men feel their masculinity is threatened due to the effects of treatment on their bodies (Wenger & Oliffe, 2014) , their ability to work (Stapleton & Pattison, 2015) , and their sex lives (Crawshaw, 2013) . Thus, men who are diagnosed with cancer may experience more stress and depression than fertility patients without cancer because of the life-threatening aspect of their diagnosis, in addition to the threat that cancer poses to one's ability to conceive a child (Crawshaw, 2013) .
Cancer treatment impacts men's ability to father children due to negative effects on sperm count, morphology, and volume (Caponecchia et al., 2016) . The reduced production of sperm combined with the negative effects of cancer therapies, including surgery, chemotherapy, and radiology, creates the potential for irreversible infertility (Caponecchia et al., 2016) . While the ability to have children may seem inconsequential at the time of diagnosis, male cancer patients who are rendered infertile exhibit more negative mental health outcomes, as the loss of the ability to become a parent can impact one's sense of masculinity, sexuality, and future life planning (Crawshaw, 2013) . As more men survive cancer, it is important to consider men's future life plans, especially as fertility planning can positively impact men's quality of life both during and after cancer treatment (Bann et al., 2015; Perez et al., 2018) . Providing men with the option for fertility preservation has been recognized as standard of care (Loren et al., 2013) . The recognition of the negative effects that a cancer diagnosis can have on men's sense of self has led to the routine provision of information and support regarding the ways cancer can impact patients' self-identity. These standards of care help support men through their cancer experience by providing them with opportunities to find social support that are specific to their needs as men.
Social Support: A Gendered Phenomenon
Social support is the sharing of resources including information, services, or emotional support that can improve quality of life and mental health outcomes amongst the recipients (Agostini et al., 2011) . Increasingly, social support is being offered online through message boards and social media providing individuals with support that can be accessed anonymously from anywhere and at any time (Addis & Mahalik, 2003) .
For men experiencing infertility, requesting support during fertility treatment is particularly challenging for two reasons: (a) men may neglect their own well-being to support their partners; and (b) asking for help is traditionally associated with feminine behavior (Addis & Mahalik, 2003; Nam et al., 2010) . The gendered nature of supportseeking has led to the neglect of men in traditional inperson support groups (Addis & Mahalik, 2003) . This lack of attentiveness to men's specific needs is present in infertility support groups as men report that they feel as if these groups are geared toward women (Read et al., 2014 ). An anonymous online support group for infertile men could be a way to meet men's needs.
Recent (2016) studies have reported that some men do seek online fertility-related support (Hanna & Gough, 2016; Richard, Badillo-Amberg, & Zelkowitz, 2016) . However, little is known about the characteristics of men who are seeking support. Similarly, studies of men with cancer provide evidence that they are engaging in online models of support seeking (Huber et al., 2018) . While younger, more educated, and wealthier men with cancer are more likely to engage in online social support (Huber et al., 2018) , it is unknown if men with cancer would engage in online fertility social support in order to help them cope with the potential loss of fertility.
While gender does independently predict who is more likely to seek social support (Nam et al., 2010) , other structural factors impact access to social support. However, little is known about how these structural factors impact online support seeking. General theories of social support show that people of higher socioeconomic status (SES) often have superior health outcomes because they have access to better treatment and stronger social support networks (Cornwell & Cornwell, 2008) . Additionally, individuals with a family generally have better mental and physical health outcomes, possibly due to the social support that families offer (Williams, 2003) . Lack of social support is one of the reasons that minorities and immigrants often have worse health outcomes than their White, nonimmigrant counterparts (Schafer & Vargas, 2016) . The protective effect that religion has on mental health has been well documented, as membership in a religious group is associated with having stronger community support (Schnittker, 2001) . Although social support is routinely deemed to provide health benefits, not all individuals have equal access to support, as structural and individual-level factors play a role in the type of support that an individual may receive.
Research Questions and Hypothesis
The cultural assumption of reproductive masculinity, or the idea that men can easily become fathers, often results in the overlooking of men in social science research on reproduction, and in the provision of support to men experiencing infertility (Daniels, 2006) . This research helps to attend to men's reproductive needs by comparing men who may have their fertility threatened by another disease such as cancer, and men who are currently infertile. By comparing the mental health of men who are currently as well as potentially infertile, this research addresses a gap in the literature that has been identified by the reproductive masculinity theory-that there is not enough information about men's mental health in relationship to their current and future fertility status. The first hypothesis is that men with cancer will report higher levels of stress and depression than men with infertility because of the risk of mortality and infertility associated with cancer. The second hypothesis is that men with male-factor infertility will have greater stress levels than men without male-factor infertility, but lower levels of stress than men with cancer. Thirdly, men who are infertile will report a greater desire for fertility-related social support than men with cancer, as they are actively engaging in their reproductive lives, while men with cancer may be more concerned with their cancer treatment. This research contributes to the relatively small amount of social science literature concerning men's reproductive bodies (see Almeling and Waggoner (2013) and Bell (2015a) ). It also contributes to the literature on social support for men with chronic illness as it asks a diverse group of fertility and cancer patients about their desire for online social support, which may be particularly attractive to men (Addis & Mahalik, 2003) . Between July 10, 2015, and May 30, 2016 , surveys were administered to Canadian fertility and cancer patients, who were recruited in person at four fertility clinics and three cancer clinics located in Montreal and Toronto. Patients were required to be able to read French or English and be 18 years of age or older. Patients in clinic waiting rooms were approached by research staff, who explained the study. If patients provided consent to participate, an online survey was made available on a tablet or a unique survey link was sent to the patient's email address. Upon completion of the survey, participants received a 10 dollar gift card. While each survey had specific questions regarding patients' diagnosis and treatment, the present analyses are based on identical questions that were asked of both groups; these questions related to the respondent's mental health, desire for social support, and demographic characteristics. The study was approved by the research ethics boards of the respective institutions, and participant data were anonymized.
Data and Methods

Data
Participants. A total of 446 men, aged between 18 and 62 (mean, 36.17; SD, 8.67 ) completed the survey. Two hundred and fifty one (56.1%) respondents in the sample were male fertility patients and 195 (43.9%) were male cancer patients (see Appendix B). Most of the men were partnered (80.77%), with 242 fertility patients (97.22%) and 113 cancer patients (59.22%) reporting that they were currently in a partnership (i.e., marriage, commonlaw, long-term dating). Of the 251 male fertility patients, a little over half (57%) reported a diagnosis of male-factor infertility. The patients came from diverse ethnic and socioeconomic backgrounds, and most identified as heterosexual (see Appendix B).
Measures
Fertility status, partner status, mental health status, and desire for online social support were included as independent variables in the models. The demographic factors included in the analysis were age, ethnicity, education, income, number of children, employment status, religiosity, and immigrant status (see Appendix A). The following describes the definition of each measure.
Fertility status. The differences between two groups of infertility patients were analyzed: male factor versus other causes. Respondents were classified as having male-factor infertility if they self-reported having a diagnosis of male-factor infertility such as low sperm count or comorbid male and female-factor infertility such as abnormal sperm count and problems ovulating (57%; N = 143; see Appendix A for classifications for infertility diagnoses). Those with only female-factor infertility (i.e., the partner was diagnosed with infertility rather than the respondent himself) or unexplained infertility were classified as "no male-factor infertility" (43%; N = 108).
Partner status. Partnered and unpartnered men were compared to determine how their partnership status may differently impact their perceived stress and depression levels. An inclusive definition of partnership was used that included those in a long-term dating relationship to capture the social support provided in a long-term relationship. All analyses were re-run with a second definition of partnership (that only consisted of married and cohabiting men); however, this distinction did not alter the results presented.
Measuring mental health status. Two standardized measures of mental health were used to capture the extent to which an infertility or cancer diagnosis may affect one's mental health. Self-reported stress and depression were measured by the Perceived Stress Scale (PSS-4) and the Patient Health Questionnaire (PHQ-2), respectively. The PSS-4 is a four-item questionnaire that measures the degree to which a respondent views the events in his or her life over the past month as stressful with 0 representing never and 4 representing very often (Cohen, Kamarck, & Mermelstein, 1983) . The maximum score that a respondent can receive is 16 and the minimum is 0 (sample mean: 5.75; standard deviation: 2.99). Mean PSS-4 scores of our sample fell within one standard deviation of those reported in a general sample of men by Warttig, Forshaw, South, and White (2013) . This scale does not report clinical cut-offs. The PHQ-2 is a two-item questionnaire that measures the degree to which a respondent is experiencing depression symptoms over the past month with 0 representing not at all and 3 representing nearly every day. The maximum score that one can receive is a 6 and the minimum is 0 with a recommendation for clinical diagnosis being 3 or greater (M: 1.25; SD: 1.46). Mean PHQ-2 scores of our sample fell within one standard deviation of those reported in a general sample of men by Löwe et al. (2010) . Measuring depression with this scale allows to see if either patient population is more likely to be at risk for a mental health disorder. Both scales are normally distributed, have acceptable internal consistency (α > 0.70), and have been reported to be intercorrelated with other verified scales (Löwe et al., 2010; Warttig et al., 2013) . The mean scores for perceived stress and depression are displayed in the first two columns of Table 1 . To show how the PSS-4 and PHQ-2 are related to the desire for social support (the third column of Table 1), the two variables for mental health were dichotomized around their means (e.g., respondents who attained a score that was above or below the 5.75 mean score on the PSS-4). In the structural equation models, self-reported stress and depression were treated as continuous variables.
Desire for online social support. To assess men's desire for fertility-related online social support, fertility patients and cancer patients were asked, "Would you consider using a fertility peer support network that is available online?" Participants were given the option of answering "yes," "maybe," or "no." Since we were interested if men would at all consider using online social support, the responses "yes" and "maybe" were coded as "1: yes", while "no" was coded as "0: no." Analyses where "maybe" was combined with "no" were run; however, Note. M = mean; SD = standard deviation. ***p < .001. **p < .01. *p < .05. Two sample t-tests were conducted to compare means for perceived stress, perceived depression, and social support in all groups besides "patient status by cause." ANOVAs were conducted to compare the mean scores for perceived stress, perceived depression, and social support of male cancer patients to men with male-factor fertility, and men with no male-factor fertility.
this did not significantly change the results and those data are not reported here.
Demographic status. For our statistical analysis, nine demographic covariates were included (see Appendix B):
age (i.e., 18-75), ethnicity (i.e., White or non-White), education (i.e., no university degree, university degree), income group (i.e., <$80,000, ≥$80,000), partnership status (i.e., partnered, not-partnered), number of children (i.e., no child, at least one child), employment status (i.e., unemployed, employed), religiosity (i.e., identifies as religious, does not identify as religious), and immigrant status (i.e., born in Canada, not born in Canada). The demographic factors analyzed were chosen based on previous theoretical and empirical work, which suggests that socioeconomic status, familial context, and cultural factors impact one's ability to seek and obtain social support (Cornwell & Cornwell, 2008; Schafer & Vargas, 2016 Two different SEMs were performed with diagonally weighted least squares (DWLS), as DWLS has been shown to yield more accurate factor loading estimates (Li, 2016) . One SEM was conducted to determine whether type of patient (i.e., fertility patient, cancer patient) was a unique predictor of perceived stress (a-path) or depression (b-path), and whether perceived stress or depression were unique predictors of desire for online fertility-related social support, beyond control variables (See Figure 1) . The second SEM was conducted to determine whether type of patient broken down by fertility status (i.e., men with male-factor infertility, men with non-male-factor infertility, men with cancer) uniquely predicted perceived stress (c-path and f-path) or depression (d-path and g-path), and whether perceived stress or depression were unique predictors of desire for online fertility-related social support, beyond control variables (See Figure 2) . Missing data were imputed using full information maximum likelihood, which provides unbiased estimates based on data that are missing data at random (Enders, 2010) . All coefficients reported are standardized. In order to measure indirect effects, percent bootstrapping with 20,000 resamples was used. This method of bootstrapping has been shown to be effective in appropriately rejecting the null hypothesis and does not require a normal distribution (Biesanz, Falk, & Savalei, 2010) . A significant indirect effect was indicated by a percentile bootstrapped corrected 95% confidence interval (95% CI) that does not include zero. All analyses were performed with R version 3.3.1 (R Core Team, 2016).
Results
The results show the relationships between type of patient (i.e., cancer or fertility), perceived mental health, and desire for online fertility-related social support. We have conducted bivariate analysis as well as SEMs to analyze these relationships.
Mental Health Status Among Fertility and Cancer Patients
In the bivariate analysis, there was a significant difference between patient groups in stress and depression, with cancer patients reporting significantly higher mean stress and depression scores (M: 6.39 vs. 5.52, p < .001 and 1.47 vs. 1.08, p < .05, respectively). Being unemployed and earning below the median income were independently associated with having greater stress and depression scores (see Table 1 ). Not having a partner was associated with having significantly higher depression but not stress scores (see Table 1 ). Being a fertility patient, having higher stress and depression scores, having no children, being a member of an ethnic minority, and earning below the median income were all independently associated with desiring more online social support.
Model 1: Men With Fertility and Men With Cancer
The first model converged normally after 195 iterations. Four hundred and twenty seven observations were used. Using percentile bootstrapped estimates, the direct path of patient status to perceived stress, controlling for demographic factors and partnership status, was significant (β = −1.22, CI [-1.98, -0.445]) with fertility patients having less stress than cancer patients (See Figure 1) . The direct path from type of patient to perceived depression was not significant (β = −0.219, CI [-0.575 
Model 2: Men With Male-Factor Fertility and No Male-Factor Fertility and Men With Cancer
The second model converged normally after 227 iterations. Four hundred and twenty seven observations were used. Using percentile bootstrapped estimates, the direct path of non-male-factor patient status to perceived stress, controlling for demographic factors and partnership status, was significant (β = −1.60, CI [-2.50, -0.710] ) with non-male-factor fertility patients having less stress than cancer patients (See Figure 2) . The direct path from malefactor fertility patients to perceived stress was also significant with male factor fertility patients having significantly less stress than cancer patients (β = −0.96, CI [-1.78, -0.127] ). The direct path from type of non-male-factor patient status to perceived depression was significant (β = −.481, CI [-0.880, -0 .074]) with non-male-factor fertility patients having less depression than cancer patients. However, the direct path from male-factor fertility patient to perceived depression was not significant (β = −0.50, CI [-0.434, 0.337]) , meaning that cancer patients and male-factor fertility patients had similar levels of perceived depression. The only other covariates related to perceived depression were not having a partner (β = −0.491, CI [-0.932, -0 
Discussion
The results of this study indicate that male fertility patients and male cancer patients differed in their perceived stress levels, with cancer patients reporting significantly more stress than fertility patients, even after controlling for demographic variables. However, in contrast to the self-reported stress levels, male fertility patients exhibited the same levels of depression as their cancer-patient counterparts when controlling for socioeconomic factors. When type of fertility patient was analyzed, this lack of significant difference between men with male factor fertility and men with cancer remained; however, men without male-factor causes were significantly less depressed than men with cancer. This result is consistent with Domar and colleagues' (1993) finding that women with infertility have similar mental health problems to women with other health conditions including cancer; this suggests that infertility, although nonlife-threatening, does threaten women and men's mental health. It is consistent with the reproductive masculinity hypothesis as men's masculinity may be challenged by an infertility diagnosis leading them to decreased mental health status (see Almeling and Waggoner, 2013; Barnes, 2014; Bell, 2015a) .
At the same time, the majority of men in this sample did desire fertility-related social support; this indicates that men, when asked to think about their reproductive health, may desire to talk to peers who are in a similar situation. While there was not a significant difference between desire for social support between men who were undergoing fertility treatment and men who were undergoing cancer treatment, our SEM analysis showed that men who were more stressed desired this support more. The fact that the majority of the sample (73.71%) desired fertility-related social support poses a challenge to the gendered assumption that men do not want to talk about their reproduction. Both groups' endorsement of online fertility-related social support suggests that men do want to talk about their infertility experiences. This finding supports previous qualitative research that has reported that men are seeking support online (Hanna & Gough, 2016; Richard et al., 2016) .
However, perceived depression did not significantly mediate the relationship between patient status and desire for social support. This finding that stress but not depression mediates the desire for social support is consistent with psychosocial literature that suggests that men who are depressed may be less willing to seek support than men who are stressed because depression is often associated with emotional inexpressiveness especially in men (Möller-Leimkühler, 2003) .
Previous research has suggested that men who do not conform to the hegemonic ideal of masculinity in terms of ethnicity (i.e., not White) or income (i.e., below middle class) may be more negatively influenced by other threats to their masculinity (i.e., infertility; Connell & Messerschmidt, 2005) . Thus, it may be expected that men who are members of an ethnic minority and/or men who earn below the median income may be less willing to seek out support. However, our research shows that regardless of mental health status or diagnosis status (i.e., having infertility or cancer), being a member of an ethnic minority results in an increased desire to access online fertility-related support. Similarly, earning below the median income independently predicts desire for online fertility-related social support. These findings are contrary to previous research on men with cancer which suggest that men with higher income are more likely to access online social support (Huber et al., 2018) . The results suggest that online social support may be a good way to reach underserved populations in terms of medical and psychosocial care as it provides an accessible and anonymous way to access social support.
These results suggest that male fertility patients and male cancer patients may not be getting adequate levels of fertility-related social support; this could be a possible side effect of reproductive masculinity, in that men are assumed to not want to talk about their fertility and, as a result, are not offered support (Read et al., 2014) . The lack of social support that is offered to men may speak to the stigmatization of infertility, as stigma impacts both the availability of support infrastructure (supply side), as well as the individual patient's propensity for seeking support and accessing available resources (demand side; Berger, Wagner, & Baker, 2005) .
By examining men's mental health and desire for fertility-related social support across two diagnoses, infertility and cancer, this study helps to dispel the gendered myths that men are unable or unwilling to seek online fertilityrelated social support. This study is unique in that it accesses current and potentially future fertility patients, while at the same time acknowledging that men may desire fertility-related social support. By recruiting patients at fertility and cancer clinics, men were asked about their current mental health status and desire for online social support at the time when they were seeking health care, rather than relying on retrospective data that may not fully capture the experience of being a patient. Additionally, clinical recruitment ensured that patients with a medical diagnosis of fertility or cancer were assessed. The selected cancer and fertility clinics serve a demographically diverse population (see Appendix B).
Limitations and Further Directions
The geographical representativeness of the sample is limited, in that it is a cross-sectional convenience sample of fertility and cancer patients in specific urban clinics in Eastern Canada. By recruiting men with fertility problems at fertility clinics, the experience of men who are infertile but may never have sought treatment are not included. This survey provides important and previously unavailable insight into the mental health of men who received a diagnosis of infertility and are undergoing treatment. Men's support-seeking behaviors may be overestimated, as these are men who were already willing to take a survey regarding their reproductive health and may have been more open to talking about it. The small sample size may have affected the significance of the findings; it limited the ability to examine the differential impacts that various cancer prognoses could have on mental health outcomes and desire for social support. Since the timing of treatment for infertile men was not assessed, the effect of treatment duration on men's mental health could not be determined. Men who were in treatment for longer or who had more grave prognoses may suffer more negative psychosocial outcomes and these potential confounding factors were not controlled for.
While this study finds that men did desire online social support, the survey used did not ask how this support should be implemented or whether men would actually utilize this support. Recent research suggests that men do currently use online platforms (Hanna & Gough, 2016; Hanna, Gough, & Hudson, 2018) . Future studies should ask men how they would like to receive support-related resources. This survey research did not measure the endogenous factors as whether men were receiving counseling or already using online support. Further research should explore how notions of masculinity may affect perceived depression and stress levels. Studies are needed that explicitly ask men about their views on the stigmatization of disease and how this relates to the desire for social support. This research is the first step in this process, as it examines the desire for online support and the mental health outcomes in two groups of men with common chronic diseases.
Conclusion
The gendering of disease has further contributed to the idea of reproductive masculinity, whereby infertile men are often stigmatized and overlooked in the face of infertility (Daniels, 2006) . The present study finds that men who are diagnosed with infertility have similar levels of depression as men with cancer suggesting that a diagnosis of infertility (and especially male-factor infertility) should be considered as threatening to men's mental health status. While traditional notions of masculinity suggest that men are unlikely to ask for support because of the association of support with femininity (Courtenay, 2011) , this research suggests that men do, in fact, have a desire for support, especially support that is found online. This finding has important implications for future research on the mental health of men with illnesses, such as infertility, as it reveals a way to target men who may not outwardly express a need for social support. Since the results indicate that men who are members of an ethnic minority and men who have lower incomes desire online social support, these results provide a practical way to address men who are members of an underserved population. In showing how previous notions of masculinity may fall short when assessing men's desire for social support, these results suggest that further research should look at how men may be seeking support outside of the traditional model of support-seeking. Thus, the current findings support recent conceptualization of masculinities, which see masculinity as changing (i.e., from not seeking support to seeking online support; Connell & Messerschmidt, 2005) This research potentially disrupts the idea of reproductive masculinity in that it highlights that men with and without an immediate fertility diagnosis are concerned with their fertility. These findings lend support to the idea that social scientists should conduct more research on how men understand their reproductive bodies, both inside and outside of the fertility clinic (see Barratt, De Jonge, and Sharpe, 2018) . Accordingly, research on fertility should consider men's role, given that men are half of the "reproductive equation" (Almeling & Waggoner, 2013; Inhorn, 2009 ). This more inclusive definition would impact other groups of men who have concerns about their fertility, such as cancer patients. In using Daniels' (2006) concept of "reproductive masculinity" and expanding it to include men who are not currently thought of as "reproducers" (Almeling & Waggoner, 2013) , these findings illuminate the willingness of infertile and potentially infertile men to engage in discussions surrounding fertility. Thus, men must be brought back into the discussion of reproductive health at multiple time-points in their lives, as this discussion may not pose as much of a threat to their masculinity as previously thought.
Appendices
Appendix A: Causes Associated With Male-Factor Infertility
Respondents who indicated they suffered from one or more of the following were considered to have male-factor infertility: 
